Na+/H+ exchange modulates rat neutrophil mediated tumor cytotoxicity.
Rat neutrophils stimulated with phorbol 12-myristate 13-acetate, Bacillus Calmette-Guérin, zymosan A, and beta-1,3-D-glucan from Alcaligenes faecalis showed cytotoxicity to various tumor cells. Hydrogen peroxide was shown to be an effector molecule in tumor cytotoxicity by inhibition using various active oxygen scavengers. The following findings suggest that tumor cytotoxicity by rat neutrophils stimulated with the four reagents mentioned above is regulated by Na+/H+ exchange: (a) an increase in extracellular pH (pHo) from 6.5 to 8.0 resulted in enhancement of both tumor cytotoxicity and H2O2 production; (b) amiloride and its derivatives, inhibitors of Na+/H+ exchange, inhibited both functions of neutrophils mentioned above; (c) amiloride reduced intracellular pH (pHi) of neutrophils stimulated with the four reagents; (d) a decrease in the extracellular concentration of Na+ [( Na+]o) inhibited H2O2 production; (e) monensin, a Na+/H+ exchange ionophore, enhanced tumor cytotoxicity by neutrophils.